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(54) OIOCOB yCTAllOBKM lUlACTblPJI B HH- 
TEPBAnE HETEPMETHMHOCTKOBCAflHOft KO- 

. ilOHHU 

(57) -H3o6peTeMMe othochtc* k Hc^reAO- 
ebiBaiooiefl npoi*a«ieHHOCTH m npeAHasHane- 
„o wiB peMOHTB oecaaMux kohohm h hso- 



lumtm o6BOAiwB«nixcii npoAYXTHBiux wiac- 
TOB B soHe nep*opamiM. Ufinh - oftecne- 
veHHe'sicoHOMfM Marepnana nnacmpf . Ha 
TpyOax cnycKfflOT rHAPaan* . tmb jaxe- 
pu c ynnoTi«TenbiB«« 9neMeHTa>« h yc- 
TanoBaeumft mb whx nnacrupb. SareM 

BepXKHtt TOpeU MHMBaPO ylWOTHHTenbKOrO 

MieMeura niApaBiii«ecKoro * naxepa pa3- 
Memaer „anpoTMB HH»HeA n.a»i«H hht*^ 
Bana nercpMeTHMMocTH. flnHHy nnacrupii 
BkPMcnawr no MareMaTMiecKoft ♦opMyJie, 
npoHSBOAUT sanaKepoBxy yiuioTi«Te«bMUx 
wieHeHTOB naKepa b KomeBUX y-iacricax 
iwacwpa M pacBWpeBHe JHiacTHpH no Bceft 
AnMue nyreM cosabimb M»fl»iTow>ro Aaane- 
♦ ioai B ynnoTKHTMbiMX sneMenrax naiteppB h 

, nemuiKepHoft soMe. Taxoe p.cnonoKe- 

we imacTHpa oOecnewBaer coxpaaHocTb. 

ero M o6caaHofl kohohhu b MHTCPBane, 

ocna6jieHMOM otbcpctmb**. 4 



\ 



HsoepeTCMHe otmocmtcb k MetTCAOCkr- 
Bajomeft npohfcmneHHocTM , a hmchho k 
cnocoean peMOHxa o6caA«-x •'^^o""* * 
Tawe HBoniiiv^H oCboakhbubixcb npoAyK 

Uenbw MsoCpeTeiwii hbuhctcji o6ecne 
ueiwe 3KOHOMHH MarepKana ''-•'•""P?; 

Ha 4Hr. I M3o6paxcH naxep cabo«h 
«^ rtnpasnHMecKHfl (nPC) c ycraHOBneH- 
ZL Ta HCH nnacT«peH b rpaHcnopTHOH 

sanaKcpoBKe ero ynnoTHHTcnbHux ancKCH 
TOB Ka niiacTupe; Ma (t«r. 3 - ^° 
•„PH npH«aTHH.oKueruxy«.acTKOB nnac« 
DC K oOcaAHofi KonoMHe; Ha Aur. •* 
TO xe. npH sasepineHMH npH.aTMii KOMue- 



'bUX yvaCTKOB M Ae«»OPMHpOBaHMH CPCAHC- 

ro yiacTKB nnacmpa ao xacaioia c Bnyr- 
penHeA noaepxHOCTbio o6caAKoB kohohhm. 

Cnoco6 ycraHOBKM lUiacTOpa b hhtcp- 
sane HcrepMCTHiHricTM otfcBAMoft KonoH- 
w peamisycTca cneAywuMM o6pa30M. 

H& rMflpaBnMMecxHft inaxep,. Bwnosaio- 

W« BepXHHA I M HHKMHft 2 V IWOT MHTeilb- 

Hue sneMeHTM, HWAy kotopumh pasMemen 
AHMepeiUKanbiaift luianaM 3, ycTanaBJiM- 
VacTCR MeTannMuccKHft nnacTupb 4, ko- 
TopMft *KKCHpyeTcn Ha naxepe ynopawM 5 
M 6. PaccTOHHMe Mcjwy ynnoTKMTejib»if04 
9neMei(TaMM I m 2 ycxaHaBJiMBaeTcs b 
aaBMCHMOCTH or AnHKhi nnacTMpH, ipe- 
neneuHoro no 3aBMCMMocTM, h o6ecr.cy€- 
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mm uonmoro aAKpunm ynnoTHHTenhMn 
MCMBirroj 1 H 2 KOo^aBum y^iacTicam 

Bfmkm iMiacnipji BuOKpaercii b coot* ^ 
sererfKH c6 icJieAyioaieft sasHCMMOcTUo 

1'^ 'AHHHa RRTepBana. HerepHerHUHoc^^ 

TU O0C4RKOA KOQOHIM, k; 

AnKsa ynnoTmiTejifeHoro sjieMeii^ 
va raApaziiHMecKQro naKepa^ h;. 
F.-. AABn6BHe b mApafinHyecxKx na^ 
* Kcpaz npiR npuxarHH KomxeBUX 
y^acTxoB rniaCTupH,' Mllat.^ 
1 paecToama or yerba eKBaw»i 
*A0 BapxHeft rpamotba MHrepsana 
BarepMdTHtiHocTH oOcaASoft xo**. 

NOAynb ynpyrocm MarepHana 
rpyOg tta xoropux dp6k9bowt* 
ca cnycx nnacTfaipa» MHa; ' 
oTBoaeBHe HapyycRoro AHanerpa 
K BByrpeBHeMy rpyO^ Ha xoto- 
piix rqioasBQAKTcii cnycx xuxacTU'* 

.X09M»n9fauT QyaccoRa HarepH* 
ana rpyO, bb xoropux npoHSBO-. 
mTCH cnycx nnacnopH* 
Qaxep c nnacTupew h cnycxaoTca ^na 
■aeocw^oMnpeceopHux rpyfiax (He no-** 
xaaaw) B oOcawyio Kononuy ,1 x xirrep- 
Bany 4^ RerepHeTRVocTH, ocnaCSneRHOHy 
OTBepcTHam &• HhxkhA ynnoTBHTenbnifl 
BAeiCRT 2 ycraRaanMBaioT Tax» MTobu 
'.-^ro BcpxBHft Topeu Cma RanpoTHB HHXHeft 
rpaaimu HBrepBana 1^ • Kph btom paccro* 
ame uemaf hrxbrm TopqoM Bepx«iero yn- 
. noTHHTenbRoro sneMBRra 1 h BepxneA 
rpaRHitu HBTepsana 1^ coctrbht BenHvi-* 
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Tupn ABBjieKMeM F|^, npH 9tom cpeaHAH 
HacTb nnacTbipa b HHrepaane Ac^op- 
lacpycTca pacMCTMUN AaBneHHCM t^«?/ . 
AO xacaHHR c BHyrpeKKefl qoaepxRocTbio 
oQcaAHofl KonoHMii Ana HcxjimenHa iiarpy 
30K Ma KHTepBan 1^ (4Hr. A). B npoqec- 
ce ycraKOBXH nnacrup^ 4 BMCcre e naxe- 
poM nfep enema ex cfi OTRocHTenbiio HHrep- 
Bana 1^ o6caAHoA xonoHHu na aejutHHRy 
a/2, HO GnaroAapa BiliOopy Amcuii mac^ 
Tupa R cooTBercTByioaieA eru opHeHratuiM 
nepeA ycraHOBxoA OTHocHTenbRo hrxkcA 
■ rpaHHqu RRTepsana - , xoHqeaue ywacr-* 
XH macTupa, npHxaTMe x oOcaAHoft xo- ■ 
jxoRRe^ 6yAyT RaxOAHTbca BRe HHrepBana 
1^ Ra paBHOM paccTOHHHH a/2 or coor-^ 
BeTCTByaaoBCx ero • rpaimit* Xaxoe pacnono- 
xeHHe nnacTwpa ocSacnawx coxpaRRoc^b 
ero R^o6caABoft xororhu b' KRTepBan*^.| 
ocnaOneRHON OTBepcTRam, 

^opMyna «so6p e'. mh 
CtaocoO ycTBHOBXH nnacTw^x ^ HHrep- 
Bana HerepMetH<iHocTR oOc^ahoA xojior- 
Bbi» RXnmaiaaiHA cnycx na rpyOax niA* 
paBminecxHX naxepoB c ynjiorRRreiibHbr- 
Ml BneNBHraMi h ycraHOBneHRoro ua rhx 
nnacnipHt aanaxepoBxy ynaoriafrejibHiiix 
sneNeRroB naxepa b koRueBtix ynacrxax 
nnacn^pa k pacnHpeBHe nnacriipa no 
Bceft AHHue nyreN cqsAaRKR RBCuro^Horo 
A8BnaBMR B ynnorHHTenbioix sneHeutax 
naxepoB R b Nexnaxcpnoft sone, o r n r- 
H a»qH ft ca reM, vro» -c xenbio 
oCecneHeHHa bxoromih NarepRana nnacrw- 
pa, nocite cnycxa^. nnacrfaijpa B^soaifl to- 
peu BRxHe'ro yjuiorfiHTenbHoro 3ne>ie«Ta / 
rRAPasmcnecxoro naxepa pasMemaior Ra*^ 
npoTHB RHXReft ' rpiUMiiu. MRTepBana ne- 
.rcpNerKwocTHi a AnHRy nnacrbipa BUdR- 
panr b dooTBeTCTBRR co cnc^Knieft bbbr- 

CHMOCTblO ■ ' ' ' 



Ry By paBRyn 2 ^ /?»t7\ *' » ymruBaioinyio 

yAffUReRHe RacocRo-xoMOpaccopRux Tpy6 
npH ycraHOBe nnacrwpa* CoaAOor b naxe-^^. 
pe H^Ouro^Koe AaaneRHe nopaqxa 2-'3 Mlla 
. H aanaxepOBuaaioT ynnorRHreKue aneHen* 
m 1 R. 2 B KOHAeiacx y^acrrax luxacrupa 
6 2). noBunanrr Aaaneiste b naxe-^ 

pe H'pacsupaiQT ero cRanaha ynnorHH- >0 
renbHUKM aneMenraMi 1 r 2 cooTBercrBy- 
koQHe KOKueBfafe y^acrm linacrbrpa 
(4Mr« 3)* Docne ^lero orxpusaerca AH<Jr- 
^peHUH an bHb!^ xnanan 3, npeABapHrenb- 
HO HacrpoeHKbift na aanaHRoe AaaneKRe, 55 
H pa6o«ieA x:'aKocrbio -pacsHpaioT cpenRnio 
nacTb nnacTfaipR, Aasnemie b naxepe no- 
BbinaioT AO pacMCTRoro cOecneHHBaiO' 
Qero npMxaTHe xoHuesux yqacrxos nnac- 
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PAC L- 
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AJtHRa nnacrtjpH, n; 
AnRRa HHTepaana HerepMerHv- 
HocrH oOcaAKoft xonoHHu, m; 
AnuHa ynnoTHHTeribHoro sneMeur- 
ra rHApaanHHecKoro naxepa, m; 
AaaneRHe b rKApaanH^iecKHx na- 
xepax npH npHxarnH icoHueshix ^ 
y«facTXOB nnacTfaipn, Mlla; 
paccTOAHHe or ycrba cxBamHU 
no sepxHefl rpaHHOw HHTepBana 
HcrepMCTMMHocTH o6ca/iKoA KG- 
iiOHHbi, m; 

Mony/ib ynpyrocTM MarepHana 




0UZ.1 



4 

npoHSBOAUTCff cnycjt mAcrvpmt 
/W- ico5«4Himeirr ny4cco«a NarepMana 
▼pyO» Ma KOTopux npoHsnpffnrcn 
cnycK maenipa. 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the . 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 



[vertically along right margin] 

(19)SU (11)1601330 



Al 



Page I 



1601330 



1601330 
1 



The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 



Page 2 



1601330 



1601330 
2 



portions and deformation of the middle portion of the patch until it touches the iimer surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 




where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /q of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 
. ^ P/(l-2^) 

is the quantity a, equal to 2 ^ — ^, taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 



MPa; 
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by pressure Px, where the middle portion of the patch in the inten'al /q is deformed by the 
calculated pressure Pj «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval /q (Fig- 4). During placement, patch 4 together with the packer is moved 
relative to the interval /q of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky inten^al of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is (he length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

(4 is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[flgures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 1 



Fig. 2 
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Fig. 4 
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